The present paper provides an overview of selected articles published by French research teams that are representative of recent advances in the field of nuclear cardiology, particularly in connection with the advent of new dedicated cardiac CZT cameras. The topics discussed here cover the impact of respiratory motion correction in myocardial perfusion imaging, global and regional LV function assessment using CZT cameras, innovative approaches in MIBG imaging, and RV function analysis by means of gated blood pool SPECT. 
O
wing to its non-invasive, cost-effective, and widely available nature, nuclear cardiology has long become an essential tool for diagnostic and prognostic purposes in numerous cardiovascular diseases, especially coronary artery disease (CAD). It has benefited these last years from the sustained development of advanced technologies, both in terms of equipment and software solutions. In particular, the advent of solid state detectors cameras using CZT semiconductors has substantially boosted the research prospects in many areas of nuclear cardiology, including myocardial perfusion imaging (MPI), MIBG imaging, and gated blood pool SPECT. The present paper provides an overview of selected articles representative of recent advances in the field of nuclear cardiology published these last months by French research teams.
Respiratory motion correction in MPI
Recently, a new generation of dedicated cardiac CZT SPECT gamma cameras has been commercialized. These cameras offer higher count sensitivity and spatial resolution with comparison to classical Anger cameras, allowing faster myocardial perfusion imaging protocols and significant reduction in injected activities (1, 2) (see Fig. 1 ). In addition, data are acquired dynamically in list-mode synchronized to ECG, opening the way to easier handling of patient motion.
Respiratory motion (RM) of the thoraco-abdominal organs may introduce blurring and artefacts into the images and impact MPI performances. RM correction is thus desirable in order to fully benefit from the high spatial resolution of CZT systems. In this context, Daou et al. proposed an innovative data-driven method for RM correction and studied its impact on the extent and severity of myocardial perfusion defects observed with free-breathing CZT SPECT (3) (4) (5) .
The proposed method relied on the rebinning of list-mode data to generate a dynamic SPECT acquisition consisting of 500 ms time frames over 5 minutes. Dynamic images were post-processed to produce a data-driven RM curve using a statistical method adapted to low signal-to-noise ratio data.
RM gated images were then reconstructed and summed after rigid realignment based on normalized cross-correlation (3).
The technique was validated in 25 patients with known or suspected CAD having a 1-day 99m Tc-tetrofosmin stress/rest MPI using a Discovery NM 530c camera (5). Tracer uptake was rated using both visual and semi-quantitative analyses and RM correction was considered as having an impact if at least one myocardial segment presented a severity score changing by at least one level. Cardiac RM was significant in most of the MPI studies, especially in male patients and in stress acquisitions, and predominated along the anterior-inferior axis. RM correction had an impact on qualitative and Annals of Nuclear Cardiology Vol. showed that global and segmental LV function assessment was also feasible using 99m Tc/ 123 I dual-isotope acquisitions (9) . A dynamic cardiac phantom was imaged using two commercially available CZT cameras (DNM 530c, GE Healthcare, and D-SPECT, Spectrum Dynamics) and scatter, cross-talk, and tailing effect corrections were applied when available. Owing to the high energy resolution associated with CZT detectors, there was an excellent correlation and no significant difference between single and dual-isotope studies in terms of LV volumes, EF, and wall motion.
Bailliez et al. studied the impact of new CZT cameras on global and regional LV function assessment using phantom and patient data (10, 11) . In (10), LV volumes and EF measurements were compared using two CZT cameras (DNM 530c and D-SPECT) and a multipurpose camera equipped with multifocal collimators (IQ-SPECT, Siemens Healthcare).
In the gated dynamic cardiac phantom study, volumes were higher for the CZT cameras than for the conventional camera, In (11), a phantom study evaluated the accuracy of wall thickening assessment on both Anger and CZT (DNM 530c) cameras, then CZT gated SPECT was compared to CMR in 27 patients. In both the phantom and patients, the increase in spatial resolution provided by the CZT camera had a negative impact on the assessment of myocardial wall thickening, especially in hypertrophic conditions. In patients, CZT SPECT underestimated the regional wall thickening compared to CMR, with a fair correlation between the two techniques. This underestimation was substantial in patients with myocardial thickness greater than twice the resolution of the CZT camera (i.e., >12 mm). CMR and CZT SPECT wall motions were fairly correlated and the difference between the two techniques was not dependent on the amplitude of wall motion. Wall motion may thus be a better tool than wall thickening for routine assessment of segmental LV function using CZT cameras in patients with hypertrophic cardiomyopathy.
Ben Fig. 1 Detection of a myocardial infarction using (top) classical Anger camera and (bottom) dedicated CZT camera. A fixed septoapical defect is viewed using both cameras. Owing to its higher spatial resolution, the area of the infarct zone detected using the CZT camera is wider than using the Anger camera, with an extension to the antero-septal segment (Courtesy of Nancy University Hospital, France).
Prospects in MIBG imaging
123 I-MIBG imaging is recognized as an independent prognostic factor in patients with heart failure and has been shown to be predictive of ventricular arrhythmia after myocardial infarction (13, 14) . In 2016, the first joint session of the Japanese and American Societies of Nuclear Cardiology has emphasized the clinical usefulness of 123 I-MIBG and the need for standardized procedures (15) . These last decades, cardiac denervation has been assessed using heart-tomediastinum-ratio (HMR) and wash-out rate derived from planar imaging. The advent of CZT cameras opens the way to more accurate measurements of regional myocardial sympathetic innervation and allows for easier dual-isotope imaging, but still require substantial standardization effort. Work is under way to corroborate the long-term clinical benefit of state-of-the art techniques in myocardial perfusion quantification, MIBG imaging, and gated blood pool SPECT.
